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(54) CONTINUOUS PRODUCTION OF DIALKYL 
CARBONATE AND DIOLS 



PURPOSE: To continuously produce a dialkyl carbonate 
and a diol from a cyclic carbonate and an aliphatic 
monoalcohol in high yield and selectivity. 

CONSTITUTION: A cyclic carbonate and an aliphatic 
monoalcohol are supplied to a continuous multistage 
distillation column, the liquid flowing down in the 
column is extracted and introduced to an outer reactor, 
the obtained reaction liquid is introduced to a stage 
above the extraction stage to effect the distillation of 
the liquid under circulation and the low-boiling product 
and the high- boiling product are continuously extracted 
from the top and the bottom of the column, respectively. 
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[gf^l] *«©:fipaETfc. 8Rtt*-Jl?^— htffi 

^titx-tf*- h tmssm^y 7)vn-)v^mm^m 

(fibP<tt)MffiU *«*©**fcKtt6;hfcK*S 
£j£t-3;x7;Mr;io& h i>^-;M§©5-&. 

5?^- ;vs©»iKW»i!S. 
[^©PlfflftiftiD?] 

[0 0 0 1] 
[0 0 0 2] 

[#*©&«] h uii&^y yjm- 

;HH©EJSa»S. 5>7A^**-#*- h £^*--;Hg 

■^tfttSttft:^ C*H^S3, 6 4 2, 8 5 8#HJi 
10*. #HBS5 4-4 8 7 1 5*££ (*BttftS54, 
1 8 1, 6 7 6-^BJSBS) 3 , 3»IBteBE75> C#SB 
185 1 - 1 2 2 0 2 5«&« (KBttfflFSM. 0 6 2, 
8 8 4 *f 9§|ffl§) ) . 9 U * CftBiBB 5 4-4 

87l6fSi (XBM9VIFS4, 3 0 7, 0 3 2^1 
0) 3 . S7;iO*->KS (#BSBS5 4-6 3 02 3^ 
. TJl-iSX^A. ^^>©S7;i-3^->H 

(#PBg5 4 - 1 4 8 7 2 6^&?g) . ;H"XBI£^ 
^tS«**^JS^ffi-&ftl!«E (4^gaBH5 5-6 4 5 5 0 
#&$8) , *X7-C yft&m (ftfflffl 55-64551 
#£?8) . 4 &*Xtf;x^Aifi (#MBS 5 6-1014 
4#4i«) . S«T5i?> C4#gaBS 5 9- 1 0 6 4 3 6 

iH&K) . x^-^A. 3^>Rtf«©fl:£4t> c^ra 

pg6 3-4 1 4 3 2^i (*Bttf?JfS4, 6 6 1, 6 

o9fwif) 3 „ AWcry^—Vkm^-tzmwrn 

%&&7 (»W86 3-2 3 8 043-*& 
g) . 3&7 5. >X\t4m7 



*JH¥4-2 3 0 2 4 3 

2 

08KIff8 6 4-3 1 7 3 7 *t&38 OfcBWtf 
^4, 6 9 1, 0 4 1^1f)]. 3S*X7^>, 
3»T;U->>. 3i»X^b->. 2fl5©«JtXtt-feW>ft 
&«tfnfci%— (*H#fPJfS4, 7 3 4, 

5 1 8nwmw) fcz&m&zn-z^z. 

[0 0 0 3] SlS^tLTfS. Cin*T30© 

'.*^««Sj6anTv>s. ens 3o©si&^«, &*> 

©Sit^ffiir*5i^Tffltie.tiT^-5o -r&fr-^ sgi© 
^srau x3^>;*>-#*-k **s-)i% L zfMm& 

C#B#f?Sf!3, 6 4 2, 8 5 8^BJffl 
». #58835 4-4 8 7 1 5ff&*8 (KB4MHB4. 1 

si, 6 7 6 nmmm) , ^hbbb 54-63023^ 

#MBS5 4- 1 4 8 7 2 6-^^. 4#g§flS5 5-6 

4 5 5 O-Sft&fg, #HBS5 5 - 6 4 5 5^ii?g, &BIB 

5 6- 1 0 1 44^2383 . 

[0004] sg2©^5trau E.&&e>±m\zmmm&& 

ttitSB&ffl^Sfc©-C*-DT, X^I/>*-jH^— 

«ICHD^-r-5^<h(C s toTS^*iiff^*-5o d©« 

(»^6 3=0/7 6 OmmHg) 
fes&, ^©*»jg^«5«^^y-JI. (M6 4. 61C/ 
7 6 OmmHg) £.6frM~$'Z> Z. t^fC#-5 0 d©^T? 

^ /-^©^«©fcs6Jc^®^t|S^ 

fWfc, *»JB-&**fti*tt©y^y-^fc^*an» 

[0005] c©^r«. ^rirras?^^* 
c. B&m\z*9 ;-)v*W6m?L\zny?mzma-t 

bxv^n^^itrosjsissti-c©*, siS^iiff^itT 

[0 0 0 6] d©^SCTtt, — OW^^-CJfe-Sv?^? 
ht©fiB#PflSfBt«fcSHSJ£:sai®IL, 
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3 

HcttLT. *.&M<n * ? / ~ )l* 

l^JV&fcD. 1 4*;p (*B^I3, 8 0 

3, 2 0 1,^9111*) l 7%Jtr (ttRWl-3 1 10 

. 5 4^^) . 22*)], mmm5 1-122025^ 

GKBMMMS4, 0 6 2, 8 8 4nwm&) ) . 2 
3 C#gBSS 5 4-4 8 7 1 6 ^&|g (*@#f?Sf| 

4. 3.0 7, 0 3 2^91jffl#) ] fcCD^ii^JW^^y- 

c o o o 7] as 3 <D^\t, miz<DRte®m\zurzt\rz. 

<gW.VTP*-\ZX.zFU>tl~tf*-bt**;-)],<D 

PBBS6 3-4 1 4 3 2#&* (*H#W!g4, 6 6 1, 
6 0 9^IHIH») » *H»«FSB4. 7 3 4, 5 1 8fi 

^ n-s^s c&nss 63-238043 <&mm 

64-3 1 7 3 7%^ (*HttflF&4, 6 9 1, 0 4 
— ^ £ ©K&K<fc 5 h £ 1/ >y 

-r#* * ¥*E**6U:teK* s c: t «^ ojtg-z?& 

fl*tf, ^HB36 3 -4 1 4 3 2 (KBttttfll 

4, 6 6 1, 6 o 9nwmm) nmmmuzztui. & 
^fr&*9;—)\,/^vyfi~i£*.-Y = 4/\v> 
0#£fflv>& i 3 o"CTr©SKH©6K:*v»Ttt, x^u 

yf} — tf*—b<Dfcl&m\*2 5%r$>2>. £©££«/ 

frfeU&mop K*sjST?$8?rr -s^mcdx? 1 v - * 

D. WBBB6 4-3 1 7 3 7^ 

$ (*S4$« : m4, 6 9 1, 0 4 ©^ST < 

[0 0 0 8] £©±-5tC, hiJM&Jjre 

(1) ^ftyxy^ascfirsc 

(2) «**«±ffiCR»t^£t«ie«JS&»«Ay7S 

(3) ffSU7^^-&fflVJ5«tt«E®K|S^SCCD3 



(3) *?8!¥4-2 3 0 2 4 3 

4 . " 

C (1) fttf (2) ) . *fi©JgJ»Se7'JV3-;^*ft 
fflLft^tf&^^ui C (2) ) EiS**tffi< 

ftSfc^H* C (3) ■] &£©*A*:jrt,T^*. $6 
[0 0 0 9] 

[0 0 10] 

mmzm^mtzmmv. mmmmftzmT-rzmzmm 

P«fcD8t*fflU *«*©**CRW&ftfcfi*S'N* 

*©a r w- 6 nfc«aiffl a» a □ ^o* x-r z>z\t\z&-? 
50 ^f&m^mm\z^x^7.^mmmm^mmm\z 

^at^t*ir)#fi:t4y7;WW-^-|.i 
[0 0 11] *JWioMfc6t>T, a^SlRS^CD 

Kft#tULPcfcO±gBlc*nfi^<, j8SBfr«*«»t 

t> iR**S**JHt»**&fctt, S^-5 2a±OSl£: 

[0 0 1 2] »*L<(4. a«I^SSilSf«<D^a5tcR(j- 
enfcS^S*i2S«±TafeO. d»r>. ®S^S§tco^ 
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5 

c ooi3] **wic*i»Ttt, mm^mm^mcD^ 

4> < i t> tl 5 ©SJSSS* iC«8t 3 ■& -5 C £ 
( 0 0 14] ^©cfc^ftfiOSSgrtXtt, K^gg^t^ 

[0 0 1 5] *«9Bfc*^T«V»6n*«MEibTH:. 

J Se »j^*a, ^mj^a, *u*a, ;nf 

A, n'J * A«©7;W& U &mikTJ-7)Vts u ±« 

gjpff : 'J£*RtX7**ij±s<fejR©#*fl; 
m 0m<Dmmmt^mm ■, h u i?*7 s>. h u ^ 

ygf<D3Sk7S.>M; H — T)V :3 r)]/\f.u~-)V^ N-7)l 

^^f>K— ;k Jk N-7;MMkr$:?v 

N-7;P^bf5'/-;k **-9-^7l/-;k If 

> /fy+yux 7MHv*yy>. 7* us? 

^ 7;MMk7:?S?y >, 7it>hP'JX 7)V^-)V 
y:s .j->ha<)>, t'J5y>, 7JP=¥;HfU5i?>, 
^y^. 7;Mr;Hf7>*>, y'J7y>, 7;k*^ h 
,j75?^S©*S***»ftBHfc^4WH ; y71fky^ 
D ^yrt> (DBU) . v 5 7tffc'->^ny^> (db 
N) *0SHtt73S»S:»fl:*ytfA. /\ny><t^ 
U ^A, *gHb*U-y-A, ««^Ut>A. «M*MJ£ 
A |t*3"Jf A. 5"J^A©W«ilJfiS^©^iJ»>A 



#i¥4-2 3 0 243 
5 

ji,x^ i/>yi^ ->«, ->-^;i, 7i;+ vl§. 
»«. 2 -x^ju^-y^gtii^cDsgte^gj . ^ h 

? h*5/M«*©M»fb-&4WR ; 7JU3X-7A h 'J * h 
*->h\ 7^S-9AhHV7 , a**yHv 7)k$x 
■>A y* h^v-F^©7;P3xt>Aft:-&#i|g ; ^ h ^ 

i<7 >-^>, ■;?DDy^h+->^Xfh7^V7 - D 

tf+w^x mm^?>, 5^3'>7-fe5 i ;i/7-t>^— 

*^7>f>, f 'J 7*f;l/)l^7,*=^A/\7-f F, 
h U ^■^^^^PJfxX^X^AA^-f H» h- U 7xX 
JI^^*x*x'>AA5-r K^©U >it^mm. ; An 
y>ffc>>j|/ax<7A> -/Jkax>y-A7-fe? 1 ;k7-feh7" — 
K 5>;knx'>A7;kn*S'K »»s>;ktixr7A^© 

20 H PbO, PbOi , Pb. O* ^©^klS!S;Pb 
S, Pb 2 S 3 . PbSa ^®Mi;Pb (OH) 
2 , Pb 3 O z (0H) 2 . Pb 2 CPb0 2 (O 
H) 2 3 . Pb, O (OH) * 3?©*&ffc|&S ; Naz 
PbO a . K 2 PbO! . NaHPbOi . KHPbO 

2 *OMtviJttt«;Nai PbO s . Na, H 2 P 
bO ( . K, PbOs . K! [Pb (OH) e ) , 
p bO. , Ca 2 PbO* . CaPbOi ^©ISK* 
m ; PbCOj » 2 PbCO a • Pb (OH) 2 ^©^ 

ammmRttamm&mm Pb (och, ) , . 

30 (CHs O) Pb (OPh) . Pb (OPh) 2 #¥©7 
)V=i*zs®m; 7iJ-W+yg)S; Pb (OCOCH 

3 ) z , Pb (OCOCHs )4 , Pb (OCOC 
H 3 ) 2 • PbO • 3H 2 0^©*«K©«8SRtX*© 
K^Jfi^JfiStt^lS; Bin Pb, Ph, Pb, BU3 
PbCl, Ph s PbBr, Ph 3 Pb (XttPh, P 
b 2 ) , Bu3 PbOH. Ph, PbO?©fIffl^ 
mm (Button, P h\ty ir;n$it) ; P 
b-Na, Pb-Ca, Pb-Ba, Pb-Sn. Pb 
- S b^s©^©-&^S ; ^^X>fiS. -fe>7>X>fi£^ 

«? ©»S£4&S, RZfizn*><D$Mt&W)<D7ji%i®im ; 3»7 

^>3^^ejjg, xK&>mm. tuv^>m^ >)>m& 

l4j87>^-7AS^IStLTtr-5Bftl 
ifiStt7x^>3SS«#^©f ^>3?aift:3S : ~>'Jtj. v 
U*-7;i/5^-< ^U*--7^->7, 7^S;y'J^ 

-k ^u^A^u^-h, sa-tf^-^f hs, 

«3fc*tf*9-f 7>tx^A^-tf^-7'1- 

©Baft©««Bft-&«jr^36«fflt> en^>. 

JO [0 0 16] a^SfiStLT. »C»SL<lnsn4 



[0 0 17] S4»7>tp^AS£^»iLTft 

-CH-CHt -CB-CH t -CH- 



#58^4-2 3 0 2 4 3 

[0018] 
Hbl] 




V CH, N(CH,) S 



Cfl* N(CBi) 3 




CH t I(CI.). (C.H.OH) 



X 

[0019] ±i2S«f, x- «y^>^u as, 

X - ttTH F- . C 1- , Br- , I- . HCOs 

- . CO, 2 " , CH, C0 2 - . HCCh " , IO, 

- • BrOs ■ , CIO. ■ <a*fr$w&tittfri&< k. 
fc lt©7-t>^ffl$tl, »*K«C1" . Br 

- , hco 3 - , co 3 - ©4>^ea«nfc^<tfe 

^-Ttt. $*;HK V^D Ur^ ^n^— M (MRS!) V> 
[0 0 2 0] »4®7>t-^AS^3f«iS£LTWr 

.^rs/x^wtbrssn*, -och 2 ch* n 

)W jfA«t«ighs. *&. x- fagfr^rotfco-e 
a*. 

[0 0 2 1] *»Hfc*V>Tttfl!-r**J64»7'>t=: 

UT#-r-5«i«i®a#a^s!5aiaatt 



CB-CH, 

-V- CH, II (CO.), (C.H.0H) 



SO S-O (CH 2 ) N R, X- £«Abfc*>ffl£;Sl* 
r*. R, x- teMmvt&Q-C&Z. nltm 

fcff * L < tt-> 'JA*tgy|Sft5. 
[0 0 2 2] «itB®fi#©igffi*il*CD^fl(fi*StbT 

fi*t7Sy7JP3-MO (CH, ) NR 2 £ifig 
40 «M*#ffiTfcK*Efc£afr£^E£fc«fc!3. 7S/ 

(X' fct/M3^>£^u ItttCl. Br, IS?*t& 
fflc?n-5) tSJE^-frT-O (CHi ) N R 3 X- 

ffima>7-*>X- **T.5 4iK7'> ; E-^AS-0 
(CH 2 ) N R 3 X- t-T-B. St. n = 2cD4g-& 

a-rSC£('J;|3, N, N-v7;W73/Ih+y 
ftLT-OCHz CH 2 NR 2 ScbLfc&iC, ±i®(D^ 
50 fe(CJ:0-OCH 2 CH 2 N R 3 X" St$tl5„ 



[0 0 2 3] SM&T^-^AJ^S&S.hLT^-f 
[0 0 2 4] **W©^rftT?a, |>tK 

v>. ^ns©®*Kt;^4&tt-en-en»j/ric, 

/XttB£LTtf*©ft©a»An*»S, Kj5l®^©ffiS 
©§tfttf/Xtt^©E««fc*A-r.5 £ ij&tT*5. 

[0 0 2 5] jEmft£*ttKtt, 3tfX«Xliii^/Xi 
©»MtH^ttiLT«tt;*tl*. C©«fc3fc]§T*M&&4B 

■rz&mz. .W*WK*^«©JR*Mfc^«r*K*«*© 

0 



(6) 3 0 2 4 3 

10 

* © 5 is. cfc 0 K**©flmW»±«B©K««RUt/Xtt' 

ft*»**L^*ttT»D. ±Dfi»j«©JH»ft*tt. * 
^«Xtt»«Sg^«|B-p«T*©S«»K»«a<jfc:«» 

io [0026] znzvmf&mnwz. &anrv**s>7 

0»^*&tettH»©S**tft-frs-a- < Bfc 

©#*l *&w<Djjmw^ o*©^, r&fo 

**3KT©f4. 5fc©«k5!MlftR:±«t,©tJBtona. 

[0 0 2 7] *»W©fi£tt. h (A) 

t«l*«*y7Jl/3-jMi (B) ~>7)V*)lf}- 
20 X*~h (C) tJ>*-iWi (D) «t£At«ft2-e« 

[0 0 2 8] 
Mb 2] 



:C=0 + ZR'OH 



(CCT, R' Ii2ffl©£ -fCR.-J-r- <.tt2~6©S») *«*>U * 
fcT^Tfc*^. ftfc, B * BKmil~12ai«IO»IUM|««U,u * 



[0 0 2 9] C©K^«®«. «ffi*TStffLT«r»«© 
S^T^^-^-ht^-;^©^^, 

^©li^tt^w^ffi-rssiSlsw^tcw^Kjt^ti 

-CV» 5 fc »t T& < Kfc fc <fc o T£j£ LfcSJ&Itt&SS 

^s»©»+*6ftffifc«i*a**^a&©a«fliH)ai*j 

[0 0 3 0] C*lfc»LT*58W©*ttlc*V»TI4. £ 



«*a*«*rt*a!«»fcsn^T*sifiw©-«xtt* 
47 w» - *it***©jftfaftc;/xf4*TaKK»t5nfc 

© s nfcs^-&^«afs#Bs«©A#^iie^rt \zm 

fcfe£*S0iIL. K^«t»©<£*jft±^£8*«Kj||« 
50 m&IlZ&Tt'liZZiiWv&z,. 
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[0 0 3 1] *6«C*«W©»SLl»3tsJttt«Tr**S 
p. *6fc»*ttfcS***±lf*Ci«lT**.- CCD 

;*.£©«?£&« !c,fcD. ttajdUK»fl:<&tt©K'f'ai£ftt 

[0 0 3 2] Sfc. ±«fc««»*WUJt£aa6«J8 ; 

g?#*K<fS£lt*tT^ite*s-r>fc©T»S**, #SS9i 
IT, -?-©fc«>S#?**«itf<7a:Sfe©t#A6n-5. *^ 

0-eA»&nssM»ntt«*£Mu b***2*«±© 

3 #«*©«*£«. Wt*©«£fctt*<D«tc!>fte 

*B£**©te©&aj8fcol.>TttSI&&|fc& a 

^f*»r. ) . r©<j;5aiR^aiffiL T | t a* 

tf««M"f. MShK, WhK. iSMhk 

^. p7-»yu>^, #— ;nj>y, ^;kvy-puk 
9^^*©#a*«»**s([b&3tea«ic©t>©3a:4f, 

£©«fc 5 ^fcOTfeffiffi-TS C t*>T*«. 
[0 0 3 3] S&fctt, «iWS»i5te«*©*«$tlJS: 40 

fc. S*««*ffl^-5«^. -©H#«ttS^«%cr)- 

me (a) Ttesnsft*ftt*oT, 

k l, 3-i?^-+-y-->^n'\ 

2 l, 3--^^-y->^n'\y^-2- 

^**iff*KlH6h. X? k k ^ 



2,2 



[0 0 3 4] fc5-#©flt»T**JM6**y7' 

)\sn-)\,mtu. ma (b) T*toa?n-6ft-frft-c*-3 

T, «Atf. **y-;k x^y-;k ^d/v-^ 
(&Hte#) , 7U*7*3-;k 7* J-)], (#A« 
fr) > 3-^>-1-^--;k 75*7*3-* (# 

7*3-* . 3-^*7*3-* (#jfg 

, y-*7*3-* ^->*7*3- 

K5*~>*7*3-* , ->^ D ^>^ y- 

Jk '/jn^*;-*, ->^a^^/-;k ->^d 
3r-9 J— ;k ^^Jli/pu-rO? )l (^-Sttfls:) 

'vt-y-y-* . if^n^*/-A 

-)i->?u^4)-s-)v (&mam . ^>^*7*n 

-Jk. 7i*W*3-* (&JStt#) . 7x=*^ 

a> a/sy-* *«t*tfsn. Sheens© 

n*->*;k#-,k*, 7->n*->g, =hn**©«a 

[0 0 3 5] £©,k3&JBi&m*y7*3-;m©«f» 

l#tJf*LH©tt^^y-;K x ^y-;k 
?ur\j~-fr . (ftAttft) © 

«**i~4©7*3-;mht»«. 
t©*ifctt. ««©as^a. x«s**fi:fc«fct,Tt. 

**>0»**t. B*. ««&M«*©J8«*-#^-Nt 
»bT. 5gl*^ ; &y7;P3-^«^;i,it-eo. 0 1~ 
1 0 0 0#©*B-C*IW*©*I»*LK 
*-^©S**S±tf*fcftfcf4JB|Sl|| t y7^-* 

CO±5fta*l:iHT, »fc»*LV»©tt, 2~2 0 

[0 0 3 6] *f8Wfc*^TI4. htffi 

8S»t/7Ji,3-;nt^ LT> i?7;^;k*-3ii 

mRZfi/XimVlti - h i ©S^«T« o T fc J: 
[0 0 3 7] S«#ffiK««»6. ffi»jft^«e^& 



^#tgtt, *©±»C^<tef£oT*iIlLTIrS 

^****©ft*Uil,P£Ktts;:fcj&ti?3:U-<, Jffffiffi 

^;Mfc:ifXtt]«#£. tf#*fc«fcoTattfcU *©- 

e J:tr». n'©H*»fpK:«t.oTiS«EH:*JiJii4-a:*t. 
^*jft^»©*»*^©*«»*3WI5<J6:*-?S:J6. tfc 

u <«, o~i ojwm^&n*. 

£0 0 3 8] *»W©*ftlCJ:oT*JsjE-r*S^7;i/*JI/ 

^^-jK*-hts?*-;WB©5fe. »jA©ffiv^©ff» 

^^*fc**ix»*j(5»jai©ftMiftffin**-&tt, c© 

l^^«©tt«Trtt*«Jlf©-F«fcHl,Tt>«tV». 
[0 0 3 9] **«B©«fc»SLH§felfi«*R:*^T 

;J/ rJ-JK ~?9J-fr «3T*5> 

**— k y^f**-#*-ht, x^i^>^ 
^-;i'Xttynt:i/>^ij n-^*»ifi-ra»&Tr* 
-necs^-. K^©^T^»iisv^xg i i/>*- 

Hi, XM»B«««©*n«K3»» 
^i/>y>j3 -;kxte^a fcr > > y u n -^aKK« 

[0 0 4 0] *«9iTfflt*Sft*«K©»4. 



#B8¥4-2 3 0 2 4 3 

J4 . 

timm^yTJia-jKD^mmmizMT^m^^t) 

LT. ®#0. 00 0 l~5 0««XT«B3n». * 
Si 0-1 0 OfMKSfi, »SUU5 0-1 0 0#ffl% 

[oo4i] &(cBflro*Btt*a*m*Ac 

T. 0. 0 1-7 5*«%CDtti«#fP£L <£*)&*. 

[0 0 4 2] **Wfc*V>T. Jft*g»«/XH*Ta 
\zmit 6 ftfctM b □*» 6 tt. 3K0#A©tt4- 

-f HSt*HibP!WRW6n&a*«rpra*©— »x« 

SfgBtfflteSSO. 0 0 1 ~ 1 0 0BJIW, flFSL<tt 
0. 0 0 3-5 Ovinia 6fc#SKtt0. 0 1-10 

[0 0 4 3] **MTH£EJ»ftoaj&ea*T&KI= 
*. HU**, HU«a©*«*&av>.5*& 

[0 0 4 4] L*lx35e*t6. «*-Jl<K7y7*»**r> 

t. *&w\zm ^zmsmmx-jv i«7s» ^ksu«« 
r. as. o. oo5 — o. 75 -rfTfen-s.. 

[0 0 4 5] *»Wfc*HT. H®«^©SjSjffi©»g 

«nm4S«*#KJ:-3Tt)SBtoD#««J, Mo. 0 0 

1-5 oam $?*l<«o. 0 1 - 1 0 mm-vmon 

©a«-^EASfl£*K:J:t»Tatt*3&». It0~3 5 0 
■C. »*L<t42 0-2 0 0"C©iefflTafe-5o M 

*, ImmHg— 2 0 0Kg/cm 2 Tf*S. 
[0 0 4 6] *«iBo*iSTHU £«B«Xfl»RlK« 

©s«§g^^tt«>»-&(ctt, -e-n-en^a&sR*^ 
aic*ir»Ttt. OTisfeaaettarsftKtttttiftt. 



*5 

[0 0 4 7] 5ii£\z*m&ts.®3ntisT$!m. ^ 

V>. ' 
[0 048] 

-rsa*, *&wte. z\n*>v>mffimizmfeznz%<D-c 

[0 04 9] 

S©»H4S?fe5. £j£3§A, B, C, DOrt§a 
tt. 5 0 0ml, 250ml, 250ml, 

2 5 0mlTW. JSSsSfSte, ^ii52m, mft&3 2m 

V>/1y3f>^ (6mm*) fcjfl^fc. SSSitWiSlI* 
£ 5 0 c mfflfigi D , 6 5 0 c mCD&gSTOD 

st»ai-r*tt-f*>3ja«irjB CDowex as«i£) 

MSA-1, CI" 3D £, 2N-Na 2 COs 

Lfcfeot. cr --\*>e>m5 o%#co 3 2 - -r 
[0050] mnmxa u i) io, x.=r\s>%-& 

hft^SHS (2) SILT7 O'ClC^L.^t^. 
4 4. Og /H r T?Hf&S§Al£3£AL. ^JSgglRSIIA 

□ (12) (4) £&t**/-;h$M£i 

4 5. 6g /HrTSAlL *S*tt*EET?»fe€fT 

ofc. jgrt®a«i4*igff-7Kj i 3 2t, mmm-eme 

5tTifeo&. £fc£jSgg©i&gl4 7 O^ClC, EfcS's 
OliiKlll ^-rn©R««^t> 1 'J ? hJW/H r 
13, SSfc£&igKttift5Kg/cm 2 Icft3<fc 5 tc^: 

mwmpszmT-rzmte. mwmo&wzmi-) 
5n«a*iHbP36»6at*tB$nfc«. ^n-i?n©a£ 

Kt4. *APj&»5*B*^»»3nfc. *S*rtfcirF 

fc. X«£«XfcftftH3|f£flm«*|]JIM (5) -PJBJH 
[0 0 5 1] *n*&«Ur*SAH:»BB (3) t* 



(9) #BS¥4-2 3 0 2 4 3 

iff 

mv&tSMtkg mi, □ (i3) ctoa^aLfe. 

«fc&ofc«©*]Ha£fflL««ttl 5 4. 4g/Hr 
T&D, £©*©«jStt5>*f\>W&-jj**--h 2 9. 0 

[0052] *&, ^*tt»fc»:-3fcao!)iitJSft*mu. 

iSi(J3 5, 2g /HrT&D, £©*&©ifSJ&f4X5PV 
>yjn-^87. 61156, *9J— ;H 1. 8fiS 
X&tfftftAH£l&4b0.. 6{ttX*-6fcTiD. X 

10. .14, X3^>* — sP^-hCDSJiS^ttl 0 0 9ST. 5?;* 

?^#-#*-h©iK#ftt^«*&«9 9. 4%, x^r 

U>^>Jn— A©JR*Rt«W*]S«9 9. 4%"r&Sil 
tS^LTVi-S. ZCDUmzJ:*). S?^?**-#*- 
hiX^U>4fU3-A,*aB»bx«ebJ!t*«, 20 0 

[0 0 5 3] 

WJ2] x?l^>*-^^-h©ft0lcynt!l/> 

i» 1. Og/HrTm. «I.tt)15 6. 5g/Hr 
T?. Jg&=fcD4 0. lg /HrT^tt^fflUfc. igjfls 
BB©j&SI4**l 1 4 8tT35oft. *©^©^#«HSS«a| 

1 trau-c**. 

[0 0 5 4] SIStfflblOMi^^fM-^^ 

-h28. 5ll%i^^y-;w l. 5fi«%-?& 

94. oit%, ommxms-mm&m 
oafi%*>6»)5£-3T43 0. :/Dtru>#-# 
*-H4£<&ttj3n&a^fc. ^^^m^^atru^ 

~h<Dw.m&zfm&m&9 9. 2%, ^otri/^^un 

— JL-©iR^&C/jgS;^t9 9. 2%tS5S:i^LT 

k>^Un-;p&aj^LTffiitbfc^, 2 0 0Hi~4 

ooi$m&fc, s«ra«ojsatT?*ofc. 

[0 0 5 5] 

[SQ6053] BltiHTBSSA, B, C, DlC** 
UTafe^M^©ftDtc, T-f?V>/t^^ (6mm 
<f>) ***U »j»tbT©»i6» (2 0 0 ppm) fe 

it : X5P U- h/*^/— ;u=8 8/1 2) 
SKfiiAP (1 2) ±0. (2) SILT. 7 

0ttfjRLTSi£:SAlC5 0. 0g/HrOllTl 

Ait s«sav»rn<btuK9 o"c, rtjE*55K g / 

cm 2 CStUfc. ^**«aSWAP 
(12) ±0, H^Sg (4) SITCtiaoT^^/ 
-JVjSS^t b Turtle 15 0g/Hr ©Sit»-C^Ab 

«»Ka:-3&a©*IHa[*lflU«t41 5 4. 5g /Hr 
50 -CafeD, ^J£ft#tllLiRl44 5. 5g /HrTfeofc. 



[0 0 5 6] mmmztuLm<D&mti?*^)i,j3-tf* 

711% Mf$.ft*>-$tJ) X?l/ 
jI«^-hWiR^X^a^tt9 9. 6%. X^U>ifU 
[0 0 5 7) 



0) tH¥4-2 3 0 2 4 3 

i,? 

MofSHifcg^] 

Cft^©I»HJ] 

1 : M®m 

2 : ^&gg 

3 :ig|g§§ 

4 : 5&fg§§ 

5 : mm 

A~D : £jS8§ 

13 : ffi»j&K££j&g?&£tBLp 

14 : i§$^Kj££j&t^£ffit,P 

21. 23. 25. 27 : fOSIS^ ^©^©igAP 

22. 24. 26. 28 : m&m& SKiSSg^CDgt^ffl b □ 




(72) UiP BS 

«^s;nm;ri«5w;r[«K«^ i t@ 3 # i * 
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